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REPORTING PERIOD:   The results reported here are from work conducted from May 1, 2001 to September 30, 2004. 
 
ABSTRACT 
This is a continuation of the epidemiology project that was initiated in 2001 in the Coachella Valley.  Surveys in 2001 did not 
detect any Pierce’s disease (PD).  In 2002, we identified 2 infected vines in one vineyard and 1 infected vine in an adjacent 
vineyard.  These were the first finds of PD in the area since 1983.  Intensive surveys in these vineyards over the past 3 years 
have revealed a total of 16 infected vines.  In June 2003, we found PD-infected vines in 2 additional vineyards.  Further work 
in these vineyards has identified a total of 62 vines infected with PD.  This past summer (2004), we again surveyed all 
vineyards in the Valley, finding PD-infected vines at 3 additional sites.  Additional searches have identified a total of 19 
infected vines in these three vineyards.  With the finds this past summer, we now have identified 97 PD-infected vines from 7 
vineyards.  Except for the two infected vineyards identified in 2002, sharpshooter densities have been low near the sites that 
have PD. 
 
Since the inception of this project in May 2001, we have used yellow sticky traps to monitor the spatial and temporal abundance 
of adult glassy-winged sharpshooters (GWSS), Homoladisca coagulata (Say) and native smoke tree sharpshooters (STSS), 
Homoladisca liturata Ball in the Valley.  In 2001-2003, two peaks were identified in abundance; a broad-peak around a 
maximum abundance in July and a second smaller peak in winter.  Summer densities in 2002 were higher than the same time in 
2001 and winter counts in 2003 were higher than winter densities in 2002.  This apparent increase in GWSS abundance was 
altered by the CDFA-sponsored vector control program being implemented through the Riverside County Agricultural 
Commissioner’s Office.  This program was initiated in the winter of 2003, and since then, very few GWSS adults have been 
caught on our traps.  Relative densities of the STSS have remained constant throughout the 4-year study period. 
 
INTRODUCTION 
The Coachella Valley is home to 11,345 acres of table grapes; in 2003 harvested grapes from this region were valued at 
$115,939,900 (Riverside County Agricultural Commissioner, 2003).  Pierce’s disease first was identified in the Valley in 
1983 (Goheen 1984), and from that time until recently, it has not been a concern to growers.  When the GWSS was identified 
from the Valley in the early 1990s (Blua et al. 1999), growers became concerned, since this insect had been shown to be 
instrumental in the devastating spread of PD in the Temecula Valley in the late 1990s.  At the request of the table grape 
growers, we initiated a study in 2001 to determine the spatial and temporal distribution of GWSS, and to identify the 
distribution of PD in the Valley.  From that point in time to the present, we have continued our monitoring efforts, with the 
intention of describing the epidemiology of GWSS-transmitted PD in this area. 
 
OBJECTIVES 
The goal of our studies in the Coachella Valley is to describe the epidemiology of PD in the presence of GWSS, and to use 
this information to design management strategies to reduce disease spread.  
Three objectives are pertinent to this report: 
1. Determine the incidence and distribution of PD in the Coachella Valley. 
2. Determine the spatial and temporal abundance of sharpshooters in the Coachella Valley.  
3. Describe the epidemiology of PD in the Coachella Valley.  
 
RESULTS AND CONCLUSIONS 
Determine the incidence and distribution of PD in the Coachella Valley 
For the past 4 years, we have searched for PD in the Coachella Valley.  In 2001, we visually inspected 300 plants in each of 
25 vineyards and all vines in a 60-acre vineyard proximal to an area that had PD in 1983.  We collected 233 symptomatic 
samples and analyzed them with ELISA.  None of these plants were positive for Xylella  fastidiosa, the causal agent of PD.  
In 2002, we visually sampled 300 plants in each of 25 vineyards, and visually inspected 35,000 vines distributed throughout 
the Valley.  We analyzed (by ELISA) 268 plants from these surveys, and found 2 infected vines in one field and 1 infected 
vine in an adjacent field.  We analyzed (by ELISA) 268 plants from these surveys, and found 2 infected vines in one field and 
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Figure 1. Vineyards (red) in the Coachella Valley, 
and sites where PD was confirmed in 2002, 2003, and 
2004.

1 infected vine in an adjacent field.  Both fields were in the southeast corner of the Valley (Figure 1). The PD-strain of X. 
fastidiosa was confirmed in these plants with selective-media plating and PCR.  These were the first post-GWSS PD finds in 

the Valley.  Intensive sampling in these 2 fields over the past 2 
years has found 13 additional vines infected with X. fastidiosa.  
In 2003, we visually inspected an estimated 616,400 vines and 
samples from 478 vines with suspected PD were subjected to 
ELISA.  Five of these 478 vines were positive for PD.  Four of 
these vines were at one field site and the 5th vine was at another 
site.  Interestingly, neither vineyard was near the infected 
vineyards identified in 2002, and the fields were not near each 
other (Figure 1).  One of the vineyards was in a fairly isolated 
location on the west side of the Valley.  Further searches of the 
two infested vineyards found no additional PD infection at one of 
the sites, however work at the site on the west side of the valley 
has identified a total of 61 infected vines.  We are in the process 
of characterizing this field to determine the spatial pattern of 
infection.  In the 2004 survey, we observed an estimated 571,861 
vines and collected 187 samples to assay for PD.   From these 
assays we identified 5 infected vines, adding 3 vineyards to our 
list.  These vineyards were located in the east-central part of the 
valley with an additional find in the far southwest corner of the 
Valley (Figure 1).  Further research has identified a total of 19 
infected vines from these three vineyards. We are in the process 
of determining the distribution of PD-infected vines in these 
vineyards. 
 

 
Spatial and temporal abundance of sharpshooters 
Yellow sticky cards have been used to trap GWSS and STSS adults from May 2001 to the present.  These 156 traps are 
distributed uniformly at one-mile intervals throughout the Coachella Valley. Traps are checked weekly and the total numbers 
of sharpshooters are recorded.  
 
We discuss the trap data in two distinct time periods.  The first, from May 2001 through January 2003, preceded the CDFA 
treatment program in citrus while the second period from February 2003 to the present has been during the implementation of 
this areawide program.  During the early part of this period, GWSS vastly outnumbered STSS (Figure 2A).  While average 
densities did not exceed 3 GWSS per week, some sites had very high GWSS catches; up to 160 insects per week were 
trapped (Figure 2B).  During the second period of trapping, STSS numbers remained consistent with previous years, and even 
increased in 2003 (Figure 2B).  A few sites reached high densities of STSS, nearly as abundant as the GWSS peaks in 2002.  
Presently, STSS outnumber GWSS in the Valley.  The reason for these seasonal dynamics is that the CDFA treatment 
program specifically targets citrus, a preferred host of GWSS during certain times of the year.  STSS, on the other hand, 
utilizes a number of desert scrubs and riparian plants, thus its densities have been largely unaffected by the treatment 
program.  STSS is a known vector of PD, but it is not clear how important it is in the epidemiology of the disease. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
GWSS Seasonal Abundance 
From 2001-2003, two peaks of adult activity were identified; a broad-peak centered around a maximum abundance in July 
and a second smaller period of activity in January and February (Figure 3).  Summer densities in 2002 were higher than the 
same time in 2001 and winter counts in 2003 were higher than winter densities in 2002.  This apparent general increase in 

 

A.  Sharpshooter Trap Catches, 2001-2004
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B.  Maximum Sharpshooter Trap Catches, 2001-2004 
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Figure 2.  (A) Average number of GWSS (pink) and STSS (blue) trapped per week from 
2001 - 2004 in the Coachella Valley.  (B) Maximum number of GWSS (pink) and STSS 
(blue) trapped per week. 
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GWSS abundance was altered by the CDFA-sponsored vector control program being implemented through the Riverside 
County Agricultural Commissioner’s Office.  Treatments from this program were initiated in the winter of 2003, and since 
then, very few GWSS adults have been caught on our traps (Figure 3). 
 
STSS Seasonal Abundance 
Generally, trap counts of STSS peaked at about 1/3 the densities of GWSS in 2001 and 2002 (Figure 3).  However, in 2003, 
average densities equaled GWSS, and at certain sites, there were far more STSS than GWSS (Figure 2B).  Since STSS have 
non-citrus hosts throughout the Valley, they have not been affected by the treatments in citrus.  It is unclear at this time what 
role this species may play in the epidemiology of PD in the Coachella Valley, but we will be investigating this as we continue 
data analysis 

GWSS Trap Catches, 2001
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GWSS Trap Catches, 2002
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GWSS Trap Catches, 2003
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GWSS Trap Catches, 2004
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STSS Trap Catches, 2001
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STSS Trap Catches, 2002
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STSS Trap Catches, 2003
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STSS Trap Catches, 2004

0

0.2

0.4

0.6

0.8

1

1-
Ja

n

31
-J

an

1-
M

ar

31
-M

ar

30
-A

pr

30
-M

ay

29
-J

un

29
-J

ul

28
-A

ug

27
-S

ep

27
-O

ct

26
-N

ov

26
-D

ec

Date

Sh
ar

ps
ho

ot
er

s 
/ W

ee
k

Figure 3.  Average number of GWSS (pink) and STSS (blue) trapped per 
week from 2001 – 2004 in the Coachella Valley displayed for each year.  

 
Describe the epidemiology of PD in the Coachella Valley 
Since we have so few sites infected with PD, and the number of infected vines at each site is low, it is difficult to draw 
conclusions about the epidemiology of PD in this area.  However, we calculated the maximum numbers of GWSS and STSS 
adults caught on yellow traps within one mile of the 7 fields in which we have found PD, to determine if any relationships 
were apparent.  From this exercise, we present several preliminary observations.  First, we observe the highest incidence of 
PD was not in an area where we caught large numbers of GWSS (Figure 4) or STSS (Figure 5).  In fact, the heaviest PD 
vineyard, found in the northwest part of the Valley, has had maximum numbers of GWSS and STSS of 1 per week since we 
started trapping in 2001.  In this field, we suspect other sharpshooter species are involved with PD spread, or our trapping 
program is too coarse to detect GWSS and STSS.  Second, the two vineyards in which we identified PD in 2002 were in 
areas that were heavily infested with GWSS (Figure 4).  If the trend of increasing GWSS from 2001 to 2002 (see Figure 3) 
had been allowed to continue in 2003 (in the absence of the CDFA spray program) one might have predicted spread of PD 
from these fields to neighboring vineyards.  Because this did not materialize, the evidence suggests that the areawide program 
effectively impeded PD spread in this area of the Coachella Valley.  Finally, while the number of fields in which we have 
found PD remains low, relative to other areas of the state, each year we have found additional vines with PD.  Having learned 
from the epidemic that occurred in Temecula, we suggest continuing the sharpshooter and PD monitoring efforts to insure 
that this scenario is not repeated in the Coachella Valley. 
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Figure 5.  Vineyards (red) in the Coachella Valley, and 
sites where PD was confirmed in 2002, 2003, and 2004.

Figure 4.  Sites with PD and maximum GWSS numbers in 
the Coachella Valley from 2001-2004. 
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